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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-3, 8, 9 and 59 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Tyagi et al (U.S. Patent 6,277,607). 

Tyagi teaches a method of detecting target nucleic acid sequences (see 
abstract), the method comprising: 

(a) bringing into contact one or more target samples and one or more structured 
probes (see column 9, lines 12-56, figure 1 and column 11, example 1), and incubating 
under conditions that promote hybridization between target nucleic acid sequences in 
the target samples and the structured probes (see column 9, line 57 to column 10, line 
8), wherein each structured probe is bifunctional (see figure 1), wherein one function is 
as a probe to a target nucleic acid sequence (see figure 1 and column 8, lines 39-67 
and column 1 1 , example 1 ) and the other function is a detection function, wherein the 
detection function is not possible unless the probe hybridizes to the target nucleic acid 
sequence (see figure 1 and column 1 1 , example 1 ) 
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wherein each structured probe has a first end and a second end (see figure 1), 
wherein each structured probe comprises at least two complementary portions, a target 
probe portion (see figure 1 , column 9, and column 1 1 , example 1 ) and a detection 
portion (see figure 1 and column 11, example 1), wherein the two or more 
complementary portions comprise a first complementary portion and a second 
complementary portion, wherein two or more of the complementary portions form a 
duplex region (see figure 1 ) wherein formation of the duplex region forms a loop (see 
figure 1), wherein at least a portion of the target probe portion is in the loop (see figure 1 
and column 5, lines 10-35), wherein hybridization of the target probe portion to the 
target nucleic acid sequence disrupts the duplex region (see figure 1 and column 5, 
lines 22-24), 

(b) detecting the structured probes (see column 11, example 1 and figure 2), 
wherein prior to detection, the structured probes are treated to alter or eliminate 
unhybridized probes wherein only probes with intact duplex regions are altered or 
eliminated by treatment of the structured probes, wherein altered and eliminated probes 
are not detected (see column 7, line 67 to column 8, lines 7, where detection can be 
performed by polyacrylamide gel electrophoresis, which will separate hybridized probes 
from unhybridized probes). 

With regard to claim 2, 8 and 9, Tyagi teaches that the probe may have a single 
stranded overhang (see column 6, line 3) wherein the probes are treated with the 
amplification (see column 5, lines 23-25). 
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With regard to claim 3, as above, Tyagi teaches that the probe may have a single 
strand overhang (see column 6, line 3) and the functional limitation that the probe 
cannot prime is met by the 5' end, since the 5' end cannot prime amplification by itself. 

With regard to claim 59, Tyagi teaches that the target probe will not hybridize to a 
mismatched nucleic acid sequence (see column 5, lines 45-55). 
3. Claims 1-3, 5-9, 20-28, 30-34 and 59 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Tyagi et al (U.S. Patent 5,925,517). 

Tyagi teaches a method of detecting target nucleic acid sequences (see 

abstract), the method comprising: 

(a) bringing into contact one or more target samples and one or more structured 
probes (see columns 31-32, Example VI), and incubating under conditions that promote 
hybridization between target nucleic acid sequences in the target samples and the 
structured probes (see column 32, lines 7-13 and column 15, lines 1-23), wherein each 
structured probe is Afunctional (see figures 3 and 4), wherein one function is as a probe 
to a target nucleic acid sequence (see figures 3 and 4, and column 32, lines 30-40) and 
the other function is a detection function, wherein the detection function is not possible 
unless the probe hybridizes to the target nucleic acid sequence (see figures 3 and 4 and 
lines 30-40 and column 5, lines 27-67) 

wherein each structured probe has a first end and a second end (see figures 3 
and 4), wherein each structured probe comprises at least two complementary portions, 
a target probe portion (see figures 3 and 4 and column 5, lines 27-43 and columns 9-11) 
and a detection portion (see figures 3 and 4 and column 5, lines 27-43 and columns 9- 
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1 1 ), wherein the two or more complementary portions comprise a first complementary 
portion and a second complementary portion, wherein two or more of the 
complementary portions form a duplex region (see figures 3 and 4) wherein formation of 
the duplex region forms a loop (see figures 3 and 4), wherein at least a portion of the 
target probe portion is in the loop (see figures 3 and 4 and column 5, lines 27-43 and 
columns 9-1 1 ), wherein hybridization of the target probe portion to the target nucleic 
acid sequence disrupts the duplex region (see figures 3 and 4 and column 5, lines 27- 
43 and columns 9-1 1 and column 32, lines 30-40), 

(b) detecting the structured probes (see column 32, lines 20-65), 

wherein prior to detection, the structured probes are treated to alter or eliminate 
unhybridized probes wherein only probes with intact duplex regions are altered or 
eliminated by treatment of the structured probes, wherein altered and eliminated probes 
are not detected (see column 21 , lines 51-55, where detection can be performed by 
polyacrylamide gel electrophoresis, which will separate hybridized probes from 
unhybridized probes). Further, Tyagi teaches the use of low stringency washing of solid 
supports such as Southern blots (see column 21 , line 59 to column 22, line 13). 

With regard to claim 2, 8 and 9, Tyagi teaches that the probe may have a single 
stranded overhang (see column 19, lines 13-15) wherein the probes are treated with 
the amplification (see column 20, lines 40-56). 

With regard to claim 3, as above, Tyagi teaches that the probe may have a single 
strand overhang (see column 19, lines 13-15) and the functional limitation that the probe 
cannot prime is met by the 5' end, since the 5' end cannot prime amplification by itself. 
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With regard to claims 5-7, 30-34, Tyagi teaches formation of probes tethered to a 
solid support (see column 37, lines 15-40 and figure 10). 

With regard to claim 20, Tyagi teaches the use of low stringency washing of solid 
supports such as Southern blots (see column 21, line 59 to column 22, line 13). 

With regard to claims 21-26, and 28, Tyagi teaches that the parameters of 
distance between the detection portion and the stem can vary (see column 1 1 , lines 22- 
56 

With regard to claim 27 and 59, Tyagi teaches that intact duplex probes are not 
detected (see column 5, lines 40-43). 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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6. Claims 1-9, 11-34 and 40-59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tyagi et al (U.S. Patent 5,925,517) in view of Lizardi et al (WO 
97/19193). 

Tyagi (U.S. Patent 5,925,517) teaches a method of detecting target nucleic acid 
sequences (see abstract), the method comprising: 

(a) bringing into contact one or more target samples and one or more structured 
probes (see columns 31-32, Example VI), and incubating under conditions that promote 
hybridization between target nucleic acid sequences in the target samples and the 
structured probes (see column 32, lines 7-13 and column 15, lines 1-23), wherein each 
structured probe is bifunctional (see figures 3 and 4), wherein one function is as a probe 
to a target nucleic acid sequence (see figures 3 and 4, and column 32, lines 30-40) and 
the other function is a detection function, wherein the detection function is not possible 
unless the probe hybridizes to the target nucleic acid sequence (see figures 3 and 4 and 
lines 30-40 and column 5, lines 27-67) 

wherein each structured probe has a first end and a second end (see figures 3 
and 4), wherein each structured probe comprises at least two complementary portions, 
a target probe portion (see figures 3 and 4 and column 5, lines 27-43 and columns 9-1 1 ) 
and a detection portion (see figures 3 and 4 and column 5, lines 27-43 and columns 9- 
11), wherein the two or more complementary portions comprise a first complementary 
portion and a second complementary portion, wherein two or more of the 
complementary portions form a duplex region (see figures 3 and 4) wherein formation of 
the duplex region forms a loop (see figures 3 and 4), wherein at least a portion of the 
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target probe portion is in the loop (see figures 3 and 4 and column 5, lines 27-43 and 
columns 9-1 1 ), wherein hybridization of the target probe portion to the target nucleic 
acid sequence disrupts the duplex region (see figures 3 and 4 and column 5, lines 27- 
43 and columns 9-1 1 and column 32, lines 30-40), 

(b) detecting the structured probes (see column 32, lines 20-65), 

wherein prior to detection, the structured probes are treated to alter or eliminate 
unhybridized probes wherein only probes with intact duplex regions are altered or 
eliminated by treatment of the structured probes, wherein altered and eliminated probes 
are not detected (see column 21, lines 51-55, where detection can be performed by 
polyacrylamide gel electrophoresis, which will separate hybridized probes from 
unhybridized probes). Further, Tyagi teaches the use of low stringency washing of solid 
supports such as Southern blots (see column 21, line 59 to column 22, line 13). 

With regard to claim 2, 8 and 9, Tyagi teaches that the probe may have a single 
stranded overhang (see column 19, lines 13-15) wherein the probes are treated with 
the amplification (see column 20, lines 40-56). 

With regard to claim 3, as above, Tyagi teaches that the probe may have a single 
strand overhang (see column 19, lines 13-15) and the functional limitation that the probe 
cannot prime is met by the 5' end, since the 5' end cannot prime amplification by itself. 

With regard to claims 5-7, 15-18, 30-34, 44-47, Tyagi teaches formation of 
probes tethered to a solid support (see column 37, lines 15-40 and figure 10). 
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With regard to claims 20, 42 and 43, Tyagi teaches the use of low stringency 
washing of solid supports such as Southern blots (see column 21, line 59 to column 22, 
line 13). 

With regard to claims 21-26, and 28, Tyagi teaches that the parameters of 
distance between the detection portion and the stem can vary (see column 1 1 , lines 22- 
56 

With regard to claim 27, 43 and 59, Tyagi teaches that intact duplex probes are 
not detected (see column 5, lines 40-43). 

Tyagi does not teach use of a rolling circle primer segment for detection of the 

target. 

Lizardi teaches detection methods in which a rolling circle amplification primer is 
used for the detection (see abstract and figure 25) (regarding claim 40). Lizardi 
expressly teaches that the molecular beacon probes of Tyagi can be used as detection 
probes (see page 18). 

With regard to claim 41 , Lizardi further teaches a method of bringing amplification 
target circles into contact with a probe and incubating under conditions that promote 
hybridization of the amplification target circles and the probes (see page 32, paragraph 
2 and figure 25B), and incubating the amplification target circles and probes under 
conditions that promote replication of the amplification target circles (see page 32 and 
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figure 25B) wherein replication of the amplification target circles results in the formation 
of tandem sequence DNA (see page 32). 

With regard to claim 4, Lizardi teaches the addition of chain terminating 
nucleotides during extension (see page 93, for example). 

With regard to claims 11-14, 19, 42, Lizardi teaches removal of excess OCPs 
using an exonuclease that is double strand specific (see page 73). 

With regard to claim 29, Lizardi expressly teaches that the molecular beacon 
probes of Tyagi can be used as detection probes (see page 18) and therefore will not 
disrupt the amplification. 

With regard to claims 44-47, 52-55, Lizardi teaches attachment of the probes to a 
solid support in an array format (see page 19). 

With regard to claim 48, 50, 51, 56, 57, 58, Lizardi teaches glass solid slide 
supports (see page 30) which are a sort of film composed of particles or polymers. 

With regard to claim 49, Lizardi teaches that the dots can be variable in sized 
and therefore in separation distance (see page 30). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to combine the probes of Tyagi with the Rolling Circle 
Amplification of Lizardi since Lizardi states "A particularly preferred detection probe is a 
molecular beacon. Molecular beacons are detection probes labeled with fluorescent 
moieties where the fluorescent moieties fluoresce only when the detection probe is 
hybridized (Tyagi and Kramer, Nature Biotechnology 14:303-308(1996) (see page 18)". 
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An ordinary practitioner would have been motivated to use the probes of Tyagi in the 
Lizardi method since Lizardi expressly notes that these are preferred probes which will 
efficiently detect only upon hybridization, which reduces background and improves 
sensitivity. 

7. Claims 10 and 35-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tyagi et al (U.S. Patent 5,925,517) in view of Lizardi et al (WO 97/19193) and 
further in view of Lizardi (U.S. Patent 6,316,229). 

Tyagi et al (U.S. Patent 5,925,517) in view of Lizardi et al (WO 97/19193) teach 
the limitations of claims 1-9, 11 -34 and 40-59 as discussed above. Tyagi et al (U.S. 
Patent 5,925,517) in view of Lizardi et al (WO 97/19193) do not teach formation of 
probes where there is a 5' to 5' junction between the detection portion and the target 
probe portion. 

Lizardi (U.S. Patent 6,316,229) teaches an example of a bipartite rolling circle 
amplification primer (see figure 30 and column 8, lines 45-63) where the probe and 
target regions are linked by a 5' to 5' junction, which results in probes that are oriented 
5' to 3' relative to each end (see figure 30 and column 8, lines 45-63, also see columns 
11-12). 

With regard to claim 10, Lizardi (U.S. Patent 6,316,229) teaches the use of 
terminators at one end, which prevents RCA function (see column 66-67) 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use the bipartite primers of Lizardi (U.S. Patent 
6,316,229) in the rolling circle amplification method of Tyagi et al (U.S. Patent 
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5,925,517) in view of Lizardi et al (WO 97/19193) since Lizardi (U.S. Patent 6,316,229) 
states "BP-RCA is useful, for example, for determining which target sequences are 
present in a nucleic acid sample, or for determining which samples contain a target 
sequence. The former can be accomplished, for example, by using a variety of probe 
sequences, each complementary to a different target sequence of interest, and 
different ATCs designed to be primed by only one of the primer sequences (present in 
a probe/primer) (see column 9, lines 39-46)." An ordinary practitioner would have been 
motivated to use the bipartite primers of Lizardi (U.S. Patent 6,316,229) in the method 
of Tyagi etal (U.S. Patent 5,925,517) in view of Lizardi et al (WO 97/19193) in order to 
permit detection in a simpler setup of multiple different targets as discussed by Lizardi 
(U.S. Patent 6,316,229). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Jeffrey Fredman whose telephone number is 703-308- 

6568. The examiner can normally be reached on 6:30-4:00. If attempts to reach the 

examiner by telephone are unsuccessful, the examiner's supervisor, Gary Benzion can 

be reached on 703-308-1 119. The fax phone number for the organization where this 

application or proceeding is assigned is (703) 872-9306. Any inquiry of a general nature 

or relating to the status of this application or proceeding should be directed to the 

receptionist whose telephone number is 703-308-0196. 

Jeffrey Fredman 
Primary Examiner 
Art Unit 1634 

JEFFREY FREDMAN 
PRIMARY EXAMINER 



